Objective: Ample behavioral evidence suggests that distributional properties of the language environment influence the processing of speech. Yet, how these characteristics are reflected in neural processes remains largely unknown. The present ERP study investigates neurophysiological correlates of phonotactic probability: the distributional frequency of phoneme combinations. Methods: We employed an ERP measure indicative of experience-dependent auditory memory traces, the mismatch negativity (MMN). We presented pairs of non-words that differed by the degree of phonotactic probability in a modified passive oddball design that minimizes the contribution of acoustic processes. Results: In Experiment 1 the non-word with high phonotactic probability (notsel) elicited a significantly enhanced MMN as compared to the non-word with low phonotactic probability (notkel). In Experiment 2 this finding was replicated with a non-word pair with a smaller acoustic difference (notsel-notfel). An MMN enhancement was not observed in a third acoustic control experiment with stimuli having comparable phonotactic probability (so-fo). Conclusions: Our data suggest that auditory cortical responses to phoneme clusters are modulated by statistical regularities of phoneme combinations. Significance: This study indicates that the language environment is relevant in shaping the neural processing of speech. Furthermore, it provides a potentially useful design for investigating implicit phonological processing in children with anomalous language functions like dyslexia.
Introduction
Auditory environments play a crucial role in defining the functional organization of the auditory cortex. Recent studies using invasive electrophysiological recordings have demonstrated that statistical regularities in the basic acoustic properties of environmental sounds shape the neural circuitry in the primary auditory cortex of animals (Nelken, 2004; Zhang et al., 2001) . Whether and to what extent neural processing in non-primary auditory cortical areas, for example those involved in phonetic-phonological processing of speech (Jacquemot et al., 2003; Jäncke et al., 2002) , are similarly tuned to statistical regularities in abstract properties of complex sounds, is unknown. In humans, speech constitutes the most relevant complex sound which is routinely dealt with. Thus, it can be hypothesized that the neural system underlying speech perception exploits the distributional properties of speech input to facilitate the acquisition, recognition and representation of spoken language.
The present study investigates event-related potential (ERP) correlates of auditory cortical tuning to distributional frequencies of speech sounds, i.e. phonemes, in the language environment. These distributional frequencies are typically referred to as phonotactic probabilities, where phonotactic refers to the sequential arrangement of phonemes in the syllables and words of a given language (Trask, 1996) . In behavioral studies, phonotactic probability has been shown to strongly influence language processing 
